21 % 1 AKMZHMESBEFEEER Vol.21, No.1

2023 4 1 H Journal of Terahertz Science and Electronic Information Technology Jan., 2023

NEHS: 2095-4980(2023)01-0001-15

kﬁﬁz&i@ﬁ”"‘":ﬁmﬁﬁﬁﬁk S5MA

FHA, KER?, e
(1. EHBIBIE R WA, dbat 100048 2. BEPG I T k2 WM S5E 0 TR, B 0h 723001)

W E: AUSEEHLANARBESTHLIERE . BREER. FEERZFRAENAHEE,
BHENAEABZE -—BGFERE, BF R RBAET LR 2WRESX AN, BT K% KR
ERK, KBEFHTEAFLSARBTTALNAEL., BREH LB ERTHNEHWRE R EMH
EXMZKZEEBERR, AMERATHABZEETROESRN. AXERTAKRZKEERT
FEHTHERRERARIRE, NPT HEFRELBEBRTFENRTHARRR, whwEA .

FRR. THMBESE, RERE TR —FHNARAAFERLTAREERET 0, FLEH
H—PRIABZRBRETEETH TN ANLE,
X Kit%Z; kEEBHoT; BEE; FHE
FESZES: TN29; 0439 XEkARER: A doi: 10.11805/TKYDA2022018

Design and applications of terahertz surface plasmon polaritons
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Abstract: Surface Plasmon Polaritons(SPPs) has promoted the development of applications such as
strong radiation sources, super—resolution imaging, sensitive sensing, and on—chip integration. It will
inevitably bring more fascinating functions when it is applied to the teraheriz(THz) band which has
advantages of strong—penetration, high—bandwidth, and so on. Due to the low frequency of THz radiation,
many distinctive phenomena of SPPs have occurred in this range. By controlling the interaction between
the subwavelength metal structures or semiconductor materials with the THz radiation, the approach for
modulating SPPs in such low—frequency domain has been realized. In this paper, the basic principles and
research history of SPPs in the THz range are reviewed, then the hot topics carried out in recent years are
introduced, such as electric field modulation, on—-chip waveguides, and tunable devices. At last, the
bottleneck problems are summaried and the future trends are expected.
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Fig.1 Zenneck wave. (a)SPPs on a metal plane!*!; (b)SPPs on a coated metal plane!®
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Fig.3 Spoof surface plasmon polaritons. (a) SSPPs on PEC grooves!'®); (b)SSPPs on Domino chain structure!'”); (¢)CSPs on ultrathin metal film!'®!
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Fig.8 Detection with photoconductive probe. (a) photograph of the tapered photoconductive probe®; (b) tapered photoconductive probe installed on a
two—dimensional translation stage®!
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crystal®); (b) schematic diagram of line scan imaging system®®; (c) schematic diagram of digital holographic imaging system®”)
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Fig.10 Application in electric field control: (a) 2-D Bessel beam by designing excitation structures'*’); (b)2-D capsule beam under the combined action of
excitation structure and incident terahertz wave!®"!; (c) directional focusing by changing the effective refractive index of the waveguides™”
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Fig.11 Chiral Analyzer: (a) fishbone-like slit array distinguishes different chirality incident waves'®”); (b) chiral analyzer composed of metal rods connected
with double rings®"!
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Fig.13 SPPs tunable device: (a) temperature controlled InSb terahertz wave radiation source’”; (b) electronically controlled graphene terahertz wave
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